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DETAILED ACTION 
Information Disclosure Statement 

1 . The IDS filed 3/29/04 has been considered. A copy of the signed 1449 is included with 
this office action. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in tin's or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application tor patent in the United States. 

3. Claims 1, 2, 3, 4, 6-9, 10 and 14-19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Brown et al. (US 5376526). 

Brown et al teach a method which comprises the selection or isolation of heteroduplexes 
containing at least on internal single stranded region with a single stranded trap that involves the 
use of a recognition element that is benzoylated-naphthoylated-DEAE-cellulose (BNDC). 
Namely, Brown et al. teach the isolation of partially single stranded DNA from fully duplex 
DNA by using BNDC (see for example, Col. 7, lines 10-15, Col. 12, line 65-Col. 13, line 9). In 
the methods taught by Brown et al., heteroduplexes are formed between related DNA molecules 
(Col. 11, line 50- Col. 12, line 28), and the internal single stranded regions represent nucleotide 
differences between the two samples (Col. 6, line 67-Col. 7, line 9). Thus, Brown et al. teach the 
method of claim 1 . 

Regarding claim 2, Brown et al. teach a method which includes the steps of (a) obtaining 
a DNA sample containing related DNA molecules (Col. 3, lines 15-65); (b) denaturing the 
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molecules (Col. 4, line 56); (c) annealing the denatured molecules to allow the formation of 
heteroduplexes (Col. 4, line 57; Col. 6, line 67-Col. 7, line 9); and (d) isolating or selecting the 
heteroduplex containing at least on single stranded region using a single-stranded trap 
comprising a recognition element that is BNDC (see for example, Col. 7, lines 10-15; Col. 12, 
Hne65-Col. 13, line 9). 

Regarding claim 3, the Brown et al. teaches reducing the size of the DNA molecules 
(Col. 4, lines 15-40; Col. 9, lines 25-35; Col. 11, lines 35-40). 

Regarding claim 4, Brown et al. teach removing single stranded unannealed DNA (Col. 
5, lines 15-18; Col. 12, lines 34-44), and teach ligating adaptors to flush ended heterohybrids 
(Col. 5, lines 47-51). 

Regarding claims 6-9 and 15-18, Brown et al. teach that the nucleic acid samples can be 
from a single individual (i.e. single source, Col. 3), from different individuals (i.e. at least two 
different sources, Col. 3, lines 62-68), that the source will be genomic DNA, which inherently 
"comprises" cDNA fragments. Regarding claims 9 and 18, any genome has a "limited set of 
genes" since the total number of genes, even in a very large genome has a "limited" number of 
genes (as opposed to an infinite number of genes). 

Regarding claim 10, Brown et al. teach mixing the sample with BNDC to the binding of 
the partially single stranded molecules (i.e. those molecules having internal single stranded 
regions) with the BNDC, formation of complexes and separation of the complexes by 
centrifiigation or other means (Col. 7, lines 10-19; Col. 12, line 65-Col. 13, line 9). 

Regarding claims 14 and 19, the differences in the complex genomic hybridizations 
taught by Brown et al. would inherently comprise insertions and deletions or one or more 
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nucleotides. The claim recites that the replacement must be of at least 1 5 nucleotides but does 
not place a length limitation on the insertions or deletions. 

Thus, the teachings of Brown et al. anticipate the claimed invention. 
4. Claims 1, 2, 6, 8-15, 17-19, and 21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Davis et al. (J. Lab. Clin. Med, October 1981, as cited in IDS). 

Davis et al teach a method which comprises the selection or isolation of heteroduplexes 
containing at least on internal single stranded region with a single stranded trap that involves the 
use of a recognition element that is benzoylated-naphthoylated-DEAE-cellulose (BNDC). 
Namely, Davis et al. teach the selection or isolation of partially single stranded DNA from fully 
duplex DNA by using BNDC (see for example, p. 551-552, "BNDC chromatography"). In the 
methods taught by Davis et al., heteroduplexes are formed between related DNA molecules (p. 
550, "Column Elution"), and the internal single stranded regions represent nucleotide differences 
between the two samples. Davis et al. teach the DNA preparations that are have regions of 
single stranded DN A. These regions of single stranded DNA would inherently contain nucleic 
acid differences given the complexity of the human genome from which the samples were 
derived. Upon reassociation, regions of single stranded DNA would exist where there was 
incomplete hybridization between pseudogenes, gene duplication events, ALU sequences that 
differ from one another and other closely related gene sequence within the human genome. 
Davis et al. specifically teach that the ethidium bromide method they use to assess the single 
stranded nature of the samples "exploits the fact that intrastrand base-paired regions of single- 
stranded DNA have lower stability" that perfect duplexes, and thus the method that Davis et al. 
use to assess the percentage of single stranded DNA within a sample is measuring this type of 
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hybridization event, where the heteroduplexes include regions that represent nucleic acid 
differences. Thus, Davis et al. teach the method of claim 1. 

Regarding claim 2, Davis et al. teach a method which includes the steps of (a) obtaining a 
DNA sample containing related DNA molecules (p. 550); (b) denaturing the molecules (p. 551), 
(c) annealing the denatured molecules to allow the formation of heteroduplexes (p. 551); and (d) 
isolating or selecting the heteroduplex containing at least on single stranded region using a 
single-stranded trap comprising a recognition element that is BNDC (p. 551-552). 

Regarding claims 6, 8-9, 15, 17 and 18, Davis et al. teach that the nucleic acid samples 
can be from a single individual (i.e. single source, p. 550), that the source is be genomic DNA, 
which inherently "comprises" cDNA fragments. Regarding claims 9 and 18, the human genome 
has a "limited set of genes" since the total number of genes, even in a very large genome has a 
"limited" number of genes (as opposed to an infinite number of genes). 

Regarding claim 10, Davis et al. teach mixing the sample with BNDC to the binding of 
the partially single stranded molecules (i.e. those molecules having internal single stranded 
regions) with the BNDC, formation of complexes and separation of the complexes by washing 
the column (p. 55 1-552). Further regarding claim 11, Davis et al. teach preparing a column with 
BNDC, washing the column with a buffer, bring the column into contact with the sample to 
allow binding of molecules with single stranded regions and formation of complexes between the 
heteroduplexed molecules and the BNDC, and washing the column (p. 551). Regarding claim 
12, Davis et al. teach washing the column with a buffers comprising 1M NaCl (p. 551-552). 
Regarding claim 13, Davis et al. teach eluting the internal single stranded regions with an elution 
buffer (p. 551-552). 
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Regarding claims 14 and 19, the differences in the complex genomic hybridizations 
taught by Davis et al. would inherently comprise insertions and deletions or one or more 
nucleotides. The claim recites that the replacement must be of at least 1 5 nucleotides but does 
not place a length limitation on the insertions or deletions. 

Regarding claim 21, Davis et al. the DNA from the BNDC (p. 551-552). 

Thus, the teachings of Davis et al anticipate the claimed invention. 

Claim Rejections - 35 USC §103 

5. Claims 5, 20, 22, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brown et al. (US 5376526). 

These claims depend from claim 2. Regarding the limitations set forth in claim 2, Brown 
et al. teach a method which includes the steps of (a) obtaining a DNA sample containing related 
DNA molecules (Col. 3, lines 15-65); (b) denaturing the molecules (Col. 4, line 56); (c) 
annealing the denatured molecules to allow the formation of heteroduplexes (Col. 4, line 57; Col. 

6, line 67-Col. 7, line 9); and (d) isolating or selecting the heteroduplex containing at least on 
single stranded region using a single-stranded trap comprising a recognition element that is 
BNDC (see for example, Col. 7, lines 10-15; Col. 12, line 65-Col. 13, line 9). Namely, Brown et 
al. teach the isolation of partially single stranded DNA from fully duplex DNA by using BNDC 
(see for example, Col. 7, lines 10-15, Col. 12, line 65-Col. 13, line 9). In the methods taught by 
Brown et al., heteroduplexes are formed between related DNA molecules (Col. 1 1 , line 50- Col. 
12, line 28), and the internal single stranded regions represent nucleotide differences between the 
two samples (Col. 6, line 67-Col. 7, line 9). Brown et al. teach that under some circumstances it 
is desirable to isolate and map regions of the genome that represent differences between samples 
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(Col. 9, lines 9-25), and Brown et al. teach that genetic regions isolated by their methods may be 
cloned and analyzed for use in future diagnostic methods. Brown et al. do not specifically teach, 
however, a method in which the molecules having single stranded regions are isolated on the 
BNDC are recovered and used in further analysis. 

However, given the express teachings of Brown et al. that under some circumstances it is 
desirable to isolate regions with nucleotide differences for further study, it would have been 
prima facie obvious to one of ordinary skill in the art to have modified the methods of Brown et 
al. so as to have recovered and cloned the nucleic acids with single stranded regions taught by 
Brown et al. One would have been motivated to recover these nucleic acids for the puipose of 
further study of genomic regions with nucleic acid differences. Brown et al. do not teach the 
steps of amplifying DNA with differences, repeating the isolation of molecules with single 
stranded regions, or of sequencing the DNA harboring differences. However, at the time the 
invention was made, each of these methodologies was routinely practiced in the prior art for the 
isolation, cloning, and study of nucleic acid sequences of interest. It would have been prima 
facie obvious to one of ordinary skill in the art at the time the invention was made to have 
modified the methods taught by Brown et al. to include any of these steps for the enrichment of 
the nucleic acids having single stranded regions that represented sequence differences taught by 
Brown et al. Thus, in light of the disclosure of Brown et al., the claimed invention is prima facie 
obvious. 

Conclusion 

6. No claim is allowed. 

7. Any inquiry concerning this communication or earlier communications from the 
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examiner should be directed to Juliet C Switzer whose telephone number is (571) 272-0753. The 
examiner can normally be reached on Monday, Tuesday, or Thursday, from 9:00 AM until 4:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached by calling (571) 272-0735. 

The fax phone numbers for the organization where this application or proceeding is 
assigned are (571) 273-8300. Any inquiry of a general nature or relating to the status of this 
application or proceeding should be directed to the receptionist whose telephone number is 
(571)272-0507. 



V 
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Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
available to answer your questions daily from 6 am to midnight (EST). The toll free number is 
(866) 217-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of 
the problem within 5-7 business days. Applicants can also check PAIR to confirm that the 
problem has been corrected. The USPTO's Patent Electronic Business Center is a complete 
service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and histoiy information. It also 
enables applicants to view the scanned images of their own application file folder(s) as well as 
general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 

9199. 
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Primary Examiner 
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